mine. Upon completion of the mining phase, shafts and tunnels located below the water table become flooded and the exposed strata weather in a static system. Entry shafts located in hillsides may flood if they dip down and away from the mine opening, or they may become perpetual gravity drains if they dip toward the mine opening, in the first situation, the geochemical environment becomes a static system after flooding progresses throughout the shaft; in the second, unless the entry is sealed, a dynamic condition is maintained. Obviously, oxidation rates will vary between the different environments.
On occasion, roof material may collapse and cause fractures and joints to propagate upward, thereby increasing the thickness of the overlying strata that becomes exposed to weathering processes. In that situation, the quality of the mine drainage may be modified by the additional chemicals originating from the newly exposed strata. The varying levels of upward migration of fractures induced by roof collapse, coupled with the physical and chemical variations of overburden characteristics, make a response in the quality of the mine drainage difficult to plan.
In surface-mining operations, however, a variety of rock types making up the overburden are disrupted and exposed to the atmosphere. Contingent upon the hydrogeology of the area and the depth of the mine cut, the water table may be intersected and ground-water flow induced into the surface mine. During operation of the mine, the water is pumped out. When the mine is backfilled, fragmented overburden becomes the fill material and medium for infiltrating waters. With time and increasing infiltration events, a water table becomes established in the backfill of the reclaimed mine. The rock materials inundated by water are placed in a static oxygen-deficient geochemical environment, whereas materials in the vadose zone (above the water table but below the land surface) are in a humid, oxidizing environment that is frequently flushed by infiltrating waters.
Thus, the location of the mine with respect to the hydrogeologic regime determines the spatial and temporal dimensions of the environmental impact. Other mining techniques, such as mountaintop removal and head-of-hollow fill, can be applied to one of the representative geologic settings illustrated in the following section to ascertain the environmental impact.
Regardless of the specific setting or the mining technique, mining rearranges the natural sequence of coals and associated rock strata and places them in contact with atmospheric conditions.  In that new environment, a host of interrelated factors, including oxygen, humidity, and iron bacteria, combine to accelerate the rock-weathering processes which in turn cause radical changes in the chemistry of water contacting the weathering strata.
In some cases, mineralogy is such that the rock remains inert and neither acidity or alkalinity is produced, making the environmental impact from mining minimal. For example, a pure sandstone made up primarily of quartz will not undergo rapid chemical or physical decomposition in most coal mining operations. Drainages in contact with the rocks will be neutral and have low specific conductivities.